CHAPTER XV.
THERMAL EQUILIBRIUM.
In summing up the general characteristics of mechanical energy, in Chapter VI, it was carefully pointed out that all energetic conditions of matter varied, not in one direction only, from an absolute zero, but in both directions, from a central or "mean energetic" condition. It was pointed out in detail how, from this central condition, each of the several factors of mechanical energy—force, velocity, space and even the mass-factor itself—vibrated in either direction indefinitely, yet limited elastically in stable equilibrium. For, as any factor proceeded away from the mean condition it engendered forces and phenomena which tended always to resist its further progress and to return it toward centricity. Thus, excessive velocity resulted in separation; but separation involved the storage of energy in space-form at the expense of velocity-form. Excessive separation, on the other hand, annulled the velocity which permitted it to exist, and invited the regain of velocity in a return into propinquity.
Thermal Equilibrium. If, now, attention be turned to Fig. 12, it will be plain that thermal energy shows every indication of following all the characteristics of mechanical energy, in its range from the unusually cold and solid conditions of matter, as at B, to the unusually hot and fluid conditions, as at H. The only difficulty in understanding the fact lies in the necessity of comprehending the unusually hot extreme in terms of the mechanical phenomena of the earth's surface; which, as has just been pointed out, concern themselves with matter in the extreme opposite condition, unusually hard and dense.
In the first place, the range of thermal conditions follows, for every substance, some such a curve as BCADEFGH. This curve exhibits stability of equilibrium at every point, except where it is interrupted by the fields of instability which we call fusion, vaporization and chemical dissociation respectively. Across all such gaps thermal conditions must jump abruptly. The curve
182nsions. Therefore each portion of mass, in order to perform its allotted task of energy-transformation, must act over and over again. This it does by the method of the cycle.
